Constructability database knowledge model and guidelines of industrial plant at construction stage by Bakti, Erman Surya
  
 
CONSTRUCTABILITY DATABASE KNOWLEDGE MODEL AND GUIDELINES 
OF INDUSTRIAL PLANT AT CONSTRUCTION STAGE 
 
 
 
 
 
 
 
 
 
 
 
 
ERMAN SURYA BAKTI 
 
 
 
 
 
 
 
 
 
 
 
 
UNIVERSITI TEKNOLOGI MALAYSIA 
 
 
  
 
CONSTRUCTABILITY DATABASE KNOWLEDGE MODEL AND GUIDELINES 
OF INDUSTRIAL PLANT AT CONSTRUCTION STAGE 
 
 
 
 
 
ERMAN SURYA BAKTI 
 
 
 
 
 
A dissertation submitted in partial fulfilment of the 
requirements for the award of the degree of 
Doctor of Engineering (Technology and Construction Management) 
 
 
 
 
Faculty of Civil Engineering 
Universiti Teknologi Malaysia 
 
 
 
 
 
MARCH 2012 
 
 
 
 
 iii 
 
 
 
 
 
 
 
 
 
 
 
 
This research work is dedicated to: 
my beloved mother and wife jefni 
who I owe them so much for their inspiration and support and to 
my children taufiq, faris,miftah and nadiya 
who I had to turn down their entertaintment just to find more time for this work 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 iv 
 
 
 
ACKNOWLEDGEMENT 
 
 
 
Alhamdulillah for every thing I was able to achieve and for everything I tried 
but I was not able to achieve. 
 
I express my sincere to my main supervisor Professor Dr. Muhd. Zaimi Abdul Majid, 
co-supervisor Associate Professor Ir. Dr. Rosli Mohamad Zin of Civil Engineering, 
Universiti Teknologi Malaysia, and industrial-supervisor Ir. Eko Budi Santoso for their 
assistance, encouragement and valuable guidance during the years of my study.  I 
would like also to thank Associate Professor Dr. Ismail Mohamad of Universiti 
Teknologi Malaysia for his honest advise on statistics, Dr. Arham Abdullah of Civil 
Engineering, Universiti Teknologi Malaysia for his advise on web-design, Mardiyono 
ST. MSc. of Computer Science and Information System, Universiti Teknologi Malaysia 
for his support on web-design and Dr Bambang Trigunarsyah for his support on paper 
preparation. 
 
I would like also to thank to PT Rekayasa Industri and affiliate company that 
give me chance to get the internal project information, support on the questionnaires 
and expert panel. 
 
Finally, I most thankful and deepest appreciation to my beloved mother for 
support and encouragement. My beloved wife, Jefni Anggreini and my children Taufiq, 
Faris, Miftah and Nadiya for their love, great patient and understanding throughout this 
study. 
 
 
 
 v 
 
 
ABSTRACT 
 
 
Constructability is a common issue faced by the construction industry which is 
defined as the ability to construct effectively. The separation of design from 
procurement and construction in the traditional contracting system has led to a certain 
degree of isolation of the construction knowledge from design in construction projects. 
This contracting system has resulted in poor constructability implementation, thus 
exceeding time and cost of construction projects. This study aimed to provide a 
constructability database knowledge model and guideline for implementation of 
industrial plant at construction stage. The objective includes to identify the 
constructability problems, innovations, best practices and develop the constructability 
guidelines and database knowledge model. An extensive study was performed in five 
distinct phases including literature review, interviews, two stages of questionnaire 
surveys, and four case studies. The first questionnaire was distributed among 
headquarter of an organization and the second questionnaire was distributed among key 
personnel of four construction sites. Then four case studies were performed to provide a 
basis of constructability innovation, best practices, and method statement. Finally, a 
constructability guidelines and database knowledge model were developed for 
construction stage. The constructability model was developed based on the 
consideration both of United States of America and Australia Construction Industry 
Institute (CII) model. The guidelines developed for this research has referred to the 
American College of Cardiology tools and methods. Frequency, average index analysis 
and Wilcoxon rank test statistical techniques were used in this research to analyse the 
quantitative data. Two organization were selected to validate the findings. The results 
indicated that the lack of understanding on the overall constructability concept, the 
availability of lesson learned, and qualified personnel has prevented them from being 
more committed in implementing the constructability. Despite the above results, current 
constructability practices have had some benefits on projects’ performance. Not only 
design-construction interface and early contractor’s involvement were the main factors 
in improving project performance, but there are also possibilities for significant 
improvement at the construction stage. The application of this constructability 
guidelines and database knowledge model were implemented at the organization. It is 
recommended to improve constructability by adapting constructability concepts which 
have been developed in other countries but it is necessary to include the following 
considerations: appropriate construction methods, available resources and, optimum use 
of lessons learned and best practices. This research is limited on constructability 
problems, improvement and contracting using the traditional system of industrial plant 
at construction stage. 
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ABSTRAK 
 
 
 
Kebolehbinaan  merupakan isu yang biasa dihadapi oleh industri pembinaan 
yang definisikan sebagai kemampuan untuk membina secara efektif. Pemisahan  
rekabentuk daripada prokumen dan pembinaan  dalam sistem kontrak tradisional telah 
menyebabkan terasingnya pengetahuan pembinaan daripada rekabentuk pada  projek-
projek pembinaan. Sistem kontrak ini  telah menyebabkan kelemahan di dalam 
pelaksanaan kebolehbinaan, yang menjadikan projek pembinaan melebihi masa dan 
belanjawan. Kajian ini bertujuan  untuk menyediakan model pangkalan data 
pengetahuan kebolehbinaan dan garis panduan untuk pelaksanaan daripada loji industri 
pada masa pembinaan. Objektif termasuk mengenalpasti permasalahan kebolehbinaan, 
inovasi, amalan terbaik, garis panduan kebolehbinaan dan model pangkalan data 
pengetahuan. Kajian yang mendalam telah dilakukan dalam lima fasa termasuk kajian 
literatur, temuduga, dua fasa soalselidik dan empat kajian kes. Soalselidik pertama yang 
diedarkan kepada ibu pejabat organisasi dan kajian soalselidik kedua diedarkan kepada 
personel utama daripada empat projek pembinaan. Selepas itu empat kajian kes 
dijalankan bagi menyediakan dasar kepada inovasi kebolehbinaan, amalan terbaik, dan 
pernyataan kaedah. Akhirnya, garis panduan kebolehbinaan dan model pangkalan data 
pengetahuan dibangunkan pada peringkat pembinaan. Model kebolehbinaan ini 
dibangunkan berdasarkan pertimbangan kepada model institut industri pembinaan (CII) 
Amerika dan Australia. Garis panduan pada kajian ini dibangun merujuk kepada alat 
dan kaedah daripada Kolej Jantung Amerika. Analisis frekuensi, indeks purata dan 
teknik statistik ujian tahap Wilcoxon telah digunakan pada kajian ini untuk menganalisa 
data kuantitatif. Dua organisasi telah dipilih untuk mengesahkan hasil penyelidikan ini. 
Hasil kajian ini menunjukkan kekurangan pemahaman terhadap keseluruhan konsep 
kebolehbinaan, perolehan daripada pengajaran-dipelajari dan personel utama yang 
berkelayakan terhalang daripada lebih komited untuk melaksanakan kebolehbinaan. 
Meskipun dengan keputusan tersebut, amalan kebolehbinaan semasa telah memberikan 
manfaat kepada prestasi projek. Tidak hanya pada antaramuka rekabentuk-pembinaan 
dan penglibatan awal kontraktor merupakan faktor utama dalam penambahbaikan 
prestasi projek, tetapi juga ada kemungkinan  penambahbaikan penting pada fasa 
pembinaan. Penggunaan garis panduan kebolehbinaan ini dan model pangkalan data 
pengetahuan telah dilaksanakan pada organisasi. Adalah dicadangkan untuk 
penambahbaikan kebolehbinaan dengan penyesuaian konsep kebolehbinaan yang sudah 
dibangunkan di negara lain, tetapi adalah penting untuk mempertimbangan: tatacara 
pembinaan yang sesuai, kesediaan sumber, penggunaan  optima daripada pengajaran-
dipelajari dan amalan terbaik. Penyelidikan ini terbatas kepada masalah kebolehbinaan, 
penambahbaikan dan penggunaan sistem kontrak tradisional daripada loji industri 
semasa peringkat pembinaan. 
 
 
